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We received instruction and practice in the use of the sighting tube,
spherical densiometer, and Solar Pathfinder. We also reviewed aerial
photo interpretation of cover and were introduced to the Dynamax, a
photographic and computer-program method for determining cover. A
card depicting cover as various aggregations of black dots on a white
circular field was also used to calibrate our eye to different % covers.
Tree crowns tend to be more clumped or grouped than shown on this
card however, so a better guide might be developed by actually taking
vertical pictures of crowns that might be seen from an observer looking
up (I believe the angle covered by a 50 mm lens for a 35 mm camera
is the same as our visual field).

It is clear both from the written descriptions of the instruments and the
discussion among participants that these devices measure different
aspects of the forest canopy and therefore do not produce comparable
estimates.

It was generally acknowledged that proper training and practice with
these instruments is necessary to produce consistent, reproduceable
measurements.

The Solar Pathfinder is used to determine shading of streamcourses. It
is the most appropriate tool to address water temperature issues.
Questions arose as to the appropriate month to use. The time most
critical for the organisms is during low fiows and/or critical times in the
life cycle of the fish. July or August were deemed most appropriate for
Sierra Nevada forests and coastal streams with anadromous fish. The
appropriate location for the instrument was discussed - in the middie of
the streamcourse or in the thalweg? The general consensus was that
the middle of the stream is the most appropriate location. Sampling
stations should generally be located 40 to 100 feet apart. Discussion of
the need to consider the effect of changes in canopy cover on water
temperature at a landscape scale, not simply as a change in cover at
one point increasing or decreasing temperature incrementally.

The sighting tube has been selected by CDF as the tool for enforcing
canopy rule language because it has a well defined population (i.e.
provides an unbiased estimate of vertical canopy cover) which can be
sampled and statistically analyzed. The sighting tube can also
distinguish between understory and overstory cover, once understory
and overstory are defined (see discussion below). It was noted that
aerial photo interpretation represents our tie to historical research
which correlated wildlife habitat and ecological functions to cover
classes. Aerial photo interpretation is accurate enough to classify cover
into the Wildlife Habitat Relationships (WHR) classes of 10-24 %, 25-
39 %, 40 - 59%, and > 60%, but probably cannot discern 5 to 10%
differences in cover.

The spherical densiometer is problematic because it tends to over

estimate cover in the 30 to 70 % cover range. Several references in
the literature state that samples collected do not produce unbiased

http://www.cnr.berkeley.edu/forestry/comp_proj/canopy/canintro.html 3/30/2006
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4. Though this workshop focused on canopy cover measurement,
we should keep in mind that wildlife are affected by more than
cover or shading. Cover and shade are important but only two
elements of wildlife habitat condition. Therefore, we should not
try to infer too much from canopy cover measurements alone.

5. Ecological conditions in the coastal forests are different than in
the interior forests (although measurement techniques remain
similar). e.g. alder and hardwood component of coastal riparian
areas are not a problem while they may be dropping out of
interior forest riparian areas due to lack of disturbance and
regeneration. A suggestion was made to conduct another canopy
workshop in a coastal forest. Tim lLewis volunteered to host
Further Contacts:

Dynamax, hemispherical photography

Bill Bigg, Forestry Dept., Humboldt State University, Arcata, CA
95521. 707 826-4220. wib1@axe.humboldt.edu

Tim Lewis, FSP-HSU. tel7002@axe. humboldt.eduy

Cajun James, UC Berkeley Ph.D candidate and SPI Principal
Research Scientist, cjames@spi-inJ:l.com 530 378-8151 .

Sighting tube
Tim Robards, CDF, tim_robards@fire.ca.gov
Cajun James, cjames@spi-ind.com

Spherical densiometer
Gary Nakamura, UCCE, gmnakamura@ucdavis.edu
Cajun James, cjames@spi-ind.com

SolarPathfinder

Pete Cafferata, CDF, pete_cafferata@fire.ca.gov
David Leland, SWRCB, LelaD@rb1.swrch.ca.gov
Palma Risler, EPA, risler.palma@epa.gov

Cajun James, cjames@spi-ind.com

Back to Canopy Workshop Home
Center for Forestry Home
College of Natural Resources | Division of Agricuiture & Natural Resources | U.C. Berkeley

http://www.cnr.berkeley.edu/forestry/comp_proj/canopy/canintro.html 3/30/2006
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Transects were run in the WLPZ, along the bank, and in the middie of! Millseat Creek. Solar Pathfinder
and spherical densiometer readings were taken at 10 points one chain apart. Sighting tube

measurements were taken in an Upper Eastside forest area from

compared with those points.

Mid Creek SolarP

point 7 to 10, and results might be

Cl:—lggk Upper East | Upper East Upper East Upper East
Densi Bank SolarP | Bank Densi | WLPZ SolarP | WLPZ Densi
94 87 96 93 88 89 81 67 63
96 85 83 89 84 84 88 25 6
93 58 66 82 97 95 55 88 88 63
63 70 100 95 94 96 88 88 69 51
85 87 98 95 90 92 94 87 88 63
75 88 88 96 89 90 97 42 55
72 50 90 91 83 94 86 75
84 86 96 78 57 31
92 92 81 93 42 32
- - 81 94 78
Avg. Avg. Avg. Avg. Avg. Avg. | Avg. | Avg. | Avg. | Avg.
84 78 90 92 91 91 80 88 66 52
Lower Lower Lower Lower L&VY;" Lc’?/lvy;r S'gh; ng Slghtt;mg Sighting
West West West West C : ' ube e Tube
reek Creek Upper E Upper E
JPZ WLPZ Bank Bapi SolarP Densi | Over story Under Uppere
SolarP Densi SolarP Densi story Total Cover
77 50 93 85 60 66 45 46 70
93 91 68 80 48 26 -
70 74 95 78 90 85 44 25 -
81 10 90 79 30 44 60
83 72 90 95 43 30 59
Avg. Avg. Avg. Avg. Avg. Avg. 46 27 N
81 59 92 84 73 77 - - 71
Back to Canopy Workshop Home Center for|Forestry Home
College of Natural Resources | Division of Agriculture & Natural Resources | U.C. Berkeley
http://www.cnr.berkeley.edu/forestry/comp_proj/canopy/canresults.html 3/30/2006
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June 1, 2000 (Names streeieut did not aﬁend).
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. David Leland

. Tim Lewis

. Rick Macedo
31.
32.

Joe McBride
Jennifer

McElhaney

33.
34.
35. Gary Nakamura
36. Seott-Osborn

Jack Miller
Ed Murphy

37. John Peters

http://www.cnr.berkeley.edw/forestry/comp _proj/canopy/canworkshod.html

. Charlotte Ambrose NMFS
. Jon Ambrose

. Curt Babcock
. Marty Berbach
. Bill Bigg

. James Bond
. Tricia Bratcher

. Amedee Brickey
. Jennifer Bull
. Esther Burkett
. Pete Cafferata
. John Clancy
. Doug Cushman
. Mike Delasaux
. Gary Falxa
. Pete Figura
. Sam Flanagan
. Brett Furnas
. Ketey-Garrest
. Gordon Gould
. Mark Harvey
. John Hunter

. Cajun James
. Jan Johnson

. Nadine Kanim

. David Lamphear

NMFS
DFG
DFG
HSU
NMFS
FWs
FWS
DFG(Yreka)
DFG
CDF
NMFS
USFS
SWQCB
UCCE
FWS
DFG
NMFS
DFG
DOT
DFG
SwWQCB
FWS
UC/SPI
FWS
FWS
HSU
RWQCB

(Santa Rosa)

HSU
DFG
ucC

SPI

DFG
SP1
UCCE
DFG
FWS

charlotte.a.ambrose@noaa.gov
jonathan.ambrose@noaa.gov
Cbhabcock@dfg.ca.gov
mberbach@dfg.ca.gov
wibl@axe.humboldt.edu
James.F.Bond@noaa.gov
patricia_bratcher@fws.gov
amedee_brickey@fws.gov
jbull@dfg.ca.gov
Eburkett@dfg.ca.gov
pete_cafferata@fire.ca.gov
john.p.clancy@noaa.gov
dcraig01@fs.fed.us
cushd@rbi1.swrcb.ca.gov
mjdelasaux@ucdavis.edu
gary_falxa@fws.gov
pfig;ura@dfg.ca.gov
Sam.Flanagan@noaa.gov
bfurnas@dfg.ca.gov
Kelley_Garrett@dot.ca.gov
Ggould@dfg.ca.gov
HARVEYM@rb5r.swrcb.ca.gov
john_e_hunter@fws.gov
cjames@spi-ind.com
jan_m_johnson@fws.gov
Nadine_Kanim@r1.fws.gov

LelaD@rbil.swrch.ca.gov

tel7002@axe.humboldt.edu
rmacedo@dfg.ca.gov
jrm@nature.berkeley.edu

jmcelhaney@spi-ind.com

jmiller@dfg.ca.gov
emurphy@spi-ind.com
gmnakamura@ucdavis.edu
sosborn@dfg.ca.gov
john_peters@fws.gov
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38. Palma Risler
39. Tim Robards
40. Glen Rouse
41. Frieder Schurr

% 42. Dan Scolion

43. Brian Shelton
44. Brame-Ghinteler
45. Doug Straw

“3% 46. Dale Stuitz
TED 47. Bred-velentine
48. Dave Willoughby

49-52. Christine
Wright-Shacklett

53. SlepnYeshioka
54. SteveReae

EPA
CDF
SP1
ucC

Shasta
Coliege

DFG
CDF
SWAG
SWQCB
CDF
SWQCB

SWRCB

DFG
DFG

rislbr.palma@epa.gov
tim_robards@fire.ca.gov
grouse@spi-ind.com
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freschur@nature.berkeley.edu

dscblIon@shastacollege.edu

bshjelton@dfg.ca .gov

Duane_Shintaku@fire.ca.gov

straw@c-zone.net
stultzd@rb5r.swrcb.ca.gov
brah_valentine@fire.ca.gov
willoud@rb5r.swrcb.ca.gov

WrigC@rb1.swrcb.ca.gov

gyoshioka@dfg.ca.gov
srae@dfg.ca.gov

Back to Canopy Workshop Home
Center for Forestry Home

College of Natural Resources Division of Agriculture & Natural Re*sources | U.C. Berkeley

http://www.cnr.berkeley.edu/forestry/comp _proj/canopy/canworkshop{.html
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